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Background
the presence of an ultrasound (UsG) scanner can have positive effects on the outcomes and case management in general practice [1] . Growth in UsG use by non-radiologists has outpaced radiologist-performed UsG in the last decade, and the trend is sure to continue with increased education and the accessibility of portable UsG devices [2] . With the widespread agreement that a bedside UsG can increase patient safety, reduce costs and guide management in real time, there is now a growing push for physicians to be exposed to systematic UsG training [3] .
Examination results and further diagnosis of patients depend on the professionalism of the UsG operators, their qualifications and experience [4, 5] . the royal College of radiologists in the Uk gives advice on UsG training, stating "operators are ethically and legally vulnerable if they have not been adequately trained" [6] .
there are different forms and durations of UsG courses for medical students and family physicians. it is possible to train residents and medical students using 5 to 20 hours of focused UsG training courses to perform various narrowly defined tasks [7, 8] . Wong et al. described a hand-carried UsG training session that was organized for faculty members from the Medical College of Wisconsin's Department of Family and Community Medicine. an 8-hour training course consisting of didactic lectures, case reviews and hands-on learning experience with imaging on standardized patients. the objective of the course was to introduce family medicine physicians to focused UsG acquisition and interpretation of the gall bladder, kidney, heart and abdominal aorta [7] . suramo et al. investigated the effectiveness of a training program of "limited goal-oriented abdominal sonography" for general practitioners (GPs). the authors indicated that after one month of intensive training (about 100 examinations), four test subjects succeeded in technically performing examinations in four out of five patients and were able to rule out or exclude fluid collections, aortic aneurysms and common gallbladder disease [9] .
the results of the study by Esquerrà et al. demonstrate the feasibility of the performance, by trained GPs, of UsG examinations of low complexity of the abdomen with diagnostic competence. after six month, an "ad interim" analysis showed a kappa index of 0.85 for the primary UsG diagnosis. at the end of the study, an overall kappa index of 0.89 (95% Ci: 0.82-0.98) was achieved [10] .
Courses for family physicians are expected to improve their skills in interpreting UsG scans for the most frequent diseases [11, 12] . according to Jakubowski, during a 12-month education period, one can acquire the ability to perform a UsG examination. the author emphasizes the significance of regular training, the use of appropriate UsG scanners and the necessity of learning under the direction of professional staff [12] . However, lengthy medical school UsG training may not be the best choice for busy family physicians due to time.
at present, Poland has a well-organized, family physician-oriented system of teaching ultrasonography [13] . What is becoming more and more popular is the organization of commercial several-day courses on UsG, during which physicians can learn to perform, for example, a UsG of the abdominal cavity at a basic level. such courses usually last from 2 to 5 days, and upon their completion, the participants can obtain from 15 [14] to 40 credit points and, additionally, points from the Polish Ultrasound society [15] . the prices of these courses usually range from 1,200 to 2,500 PlN (277.60-578.34 EUr, according to the average exchange rate of the Polish National Bank dated 02.20.2017, 1 EUr = 4.3227 PlN) [14] [15] [16] [17] [18] ; however, cheaper offers can also be found (599 PlN = 138.57 EUr) [19] . the points and skills acquired during such courses are confirmed by a certificate of completion [14] [15] [16] [17] [18] , as recommended by the Polish Ultrasound society and the Polish Medical society of radiology [20] .
according to the Polish Ultrasound society, each physician -irrespective of what specialist course he/she has completed or is in the middle of -can pursue UsG certificates in the field of general UsG or specific fields (Doppler UsG of neck and spinal vessels, echocardiography in adults, UsG of motor organs, bony face and blood vessels, as well as UsG in obstetrics, gynecology, ophthalmology, urology and pediatrics) [21] .
the Polish Gynecological society -Ultrasound section keeps a register of certificates issued [22] . a similar register will soon be placed on the website of the Polish society of rheumatology [23] . Unfortunately, an analysis of the available data shows that we lack statistics concerning the number of family physicians with certificates entitling them to perform UsG examinations, as well as the number of UsG scanners in family physician practices. there are still too few reports on family physicians' motivation to participate in UsG courses, their preferences for the form of such courses and opinions about their quality.
Objectives
to establish whether family physicians who have completed the weekend course on UsG imaging of the abdominal cavity, entitled "Ultrasound imaging in family medicine: the lower-silesian school", would recommend such a form of training to family physicians in the future. the specific objectives of the study were: to identify the main reasons that cause family physicians to attend training in UsG, their preferences regarding the form of such courses and the difficulties most often faced by family physicians when performing a UsG.
Material and methods
the study was performed in March 2016 and involved 81 primary health physicians who had completed a weekend course entitled "Ultrasound imaging in family medicine: the lower-silesian school", organized by the innovative Medicine Cluster, Wroclaw, in 2014-2016. the research was conducted in accordance with the Declaration of Helsinki and was approved by the Bioethical Commission of the Medical University in Wroclaw (approval no. kB-422/2014).
Before the study, each participant was informed of its purpose and the expected benefits. the respondents, who only provided the numbers of their National Health Fund contracts and no personal data, were guaranteed anonymity and the freedom to take part and withdraw at any stage.
Participants
our study involved 81 subjects, including 52 females (65%) and 28 males (35%) (1: no data), with a median age of 51 years (min-max: 28-70 years) and 18 years work experience (min--max: 1-47 years). the criteria of inclusion to the study were: being a family physician and having completed the weekend course entitled "Ultrasound imaging in family medicine: the lower-silesian school". the return of the completed online questionnaire was regarded as the respondent's consent to take part in the study. the majority of participants had completed specialist courses in family medicine (59/67; 88.06%). others had specialties in internal medicine (26/67; 33.81%), pediatrics (17/67; 25.37%) and other branches of medical practice (8/67; 11.94%). some of the respondents (17/67; 24.64%) were in the middle of a second specialist course in family medicine, palliative care, pediatrics or general surgery. the respondents were mainly employed in urban primary care centers (41/80; 51.25%) and in centers providing services for residents of both cities and rural areas (23/80; 28.75%). only 16 respondents (20%) worked in a family physician practice in purely rural areas. Most family physicians worked in a team (64/81; 79.01%). the participants in the course were mostly the owners of the practice they worked in (36/64; 56.25%), but there were also employees without their own lists of patients (12/64; 18.75%), resident physicians (12/64; 18.75%) and contract workers (4/64; 6.25%). Descriptive statistics of quantitative variables characterizing each group of physicians in the study are shown in table 1.
Ultrasound course description
the UsG course for screening purposes was designed for family physicians with many years of experience running their practices and who were interested in acquiring the practical the exam consisted of two parts: the practical and the written test. the practical part was evaluated by a case study of at least three patients in terms of the ultrasonographic nomenclature and correct imaging of the organs by pictures and video. the written test consisted of a series of 10 ultrasound images and multiple-choice questions assessing knowledge acquisition.
Passing exam was necessary to obtain the training points of the standing Committees of the supreme Medical Council. the condition for obtaining a positive grade from the course was to provide correct answers to 2/3 (66%) of the questions. the vast majority of students had no problems with this.
Study questionnaire
in our study, a diagnostic survey-based method was employed. after the course, the physicians completed an online questionnaire of our devising. the questionnaire consisted of 77 questions; in the current paper, 24 of the questions were analyzed. in the previous paper, 53 of the questions were analyzed. the purpose of this study was to determine which ultrasound scans are most often performed in the practices of family physicians, as well as what factors determine whether ultrasound scans are performed [24] . skills needed to perform UsG imaging of the abdominal cavity organs. it was intended as a weekend workshop with instructions given by an experienced radiologist, along with training with UsG scanners in groups of two under the watchful eye of an assistant. the priority of the course was to give the participants practical training and to teach them the methodology and techniques of UsG imaging of the abdominal cavity organs for screening purposes.
the course on UsG imaging of the abdominal cavity organs, organized by the innovative Medicine Cluster, consisted of 44 teaching hours (45-minute classes). lectures were given in small, twelve-person groups, and practical training was given in pairs (each pair trained on a separate UsG scanner). a detailed program of the course is shown in table 2.
For two weeks following the course, the physicians were provided with UsG scanners for use in their own practices. after one month, recapitulation meetings were held as a part of the knowledge evaluation stage. the participants were asked to present the results of at least three of the most interesting cases they encountered in the form of scans with descriptions. the final (evaluation) stage of the course involved an analysis of the material, combined with critical comments and assessment from the facilitator, an evaluation and summing up seminar and an acquired knowledge test. Practical training -the participants examine each other -they assess the bile duct and liver -they learn to perform a UsG of the abdominal cavity. the participants learn to prepare a description of a UsG examination Purchase of a USG scanner as part of the program, the participants of the course could buy a UsG scanner from the program's technological partner -GE Healthcare -at a very preferential price. Models that enjoyed the greatest popularity were the logiq F6 (18/44; 40.91%) and the logiq V5 (12/44; 27.27%). Nine of the respondents (9/44; 20.45%) bought a scanner outside the program, and five respondents (5/44; 11.36%) said that they still did not have UsG scanners. the majority of those who bought UsG scanners would recommend their models to other physicians (42/43; 97.67%). the majority of the buyers (29/40; 72.50%) also claimed that the purchase of a scanner was not a heavy financial burden for the family physician's practice. some family physicians (19/39; 48.72%) took out a bank loan to buy the scanners, and 30% (12/40) paid for them using the financial product offered by EFl Finance.
a few family physicians (6/40; 15%) considered buying an additional probe for the UsG scanner on the basis of cooperation with other specialists. 18.92% (7/37) of family physicians were interested in buying more advanced equipment in the future to enhance their further development, and 43.24% (14/37) would consider such a possibility only if there was an EU investment program or other external funding. No one (40/40; 100%) regretted the purchase of a UsG scanner.
60.42% (29/48) of the physicians would make their scanners available to other family medicine residents, so that they could use them and achieve proficiency after the completion of a UsG course.
Preferences for the form of courses
Most participants (51/70; 72.86%) claimed that the form of teaching (intensive weekend courses) was sufficient for them to gain the necessary knowledge and to start performing UsG examinations on their own. Problems with the assimilation of new material were primarily caused by insufficient time for exercises (10/18; 55.56%) and the practical part (7/18; 38.89%). Work in the primary care center on a scanner provided as part of the course was effective according to most participants (49/65; 75.38%), while 6.15% (10/65) admitted they did not have enough time to perform UsG examinations in that period.
the form of seminars, with evaluation of the previously prepared cases presented one month after the completion of the participants completed an online questionnaire, including mainly queries on whether the form of teaching (intensive weekend courses) was sufficient to acquire the knowledge and skills necessary to perform UsGs, and whether after such a course, family physicians would be prone to make their UsG scanners available to another family medicine resident physician in the future. the respondents were also asked to indicate the sources of financing for the UsG course and scanners, to subjectively assess the effectiveness of work on the provided UsG scanner and to state what difficulties they faced when performing UsG imaging. additionally, they were asked about their motivation to participate in weekend courses in the form proposed by the innovative Medicine Cluster, as well as their preferences for future UsG training.
the method of competent judges was applied: five family physicians completed the questionnaire as a part of the pilot study; ambiguous and doubled queries were corrected at this stage.
Statistical analysis
in the study, mostly qualitative variables were used, for which the number and the percentage were given. None of the quantitative variables had normal distribution, which was verified by the shapiro-Wilk test. therefore, in the description of these variables, the median, minimum and maximum values were given each time. r 3.1.3 (for Mac os X 10.11.5) statistical software was used for all analyses. the critical level of significance was set at 0.05.
Results

Motivation to take part in USG courses
For the majority of the participants (50/72; 69.44%), a UsG course in family medicine was the first serious contact with UsG. only 22 individuals (30.56%) had previously participated in UsG courses before. the most important reasons for taking part in a UsG course given by the family physicians were: the possibility of expanding knowledge (38/75; 50.7%), quicker diagnosis of patients (15/75; 20%), a wish to fulfill a longstanding desire to perform UsG scanning (8/75; 10.7%), fighting against job burnout (6/75; 8%), searching for a new passion (4/75; 5.3%), extending the array of services (2/75; 2.7%), counting on financial benefit (1/75; 1.3%) and gaining prestige in the eyes of patients (1/75; 1.3%).
the course "UsG imaging in family medicine" was financed mainly from the respondents' own resources (38/65; 58.46%), as well as from so-called "other financial resources" (16/65; 24.62%). Employers paid for the training of 11 physicians (11/65; 16.92%).
Imaging problems
according to the respondents, the difficulties they faced during UsG examinations resulted mainly from their inadequate knowledge of anatomy (19/46; 41.3%), technical problems (15/46; 32.61%), a lack of spatial imagination (13/46; 28.26%), lack of time (11/46; 23.91%), no funds for buying a UsG scanner (8/46; 17.39%) and lack of interest in UsG courses (4/46; 8.7%).
organs that family physicians found especially difficult to diagnose are the retroperitoneal space (20/50; 40%) and the pancreas (18/5; 36%) ( Figure 1 ). Figure 1 . organs regarded as especially difficult to diagnose the course, seemed constructive and helpful, as it let the family physicians dispel their doubts (45/65; 69.23%) and consult UsG scans with a specialist (45/65; 69.23%). Weekend UsG courses would be recommended by 57 participants (57/66; 86.36%). the answer "i would recommend it, but i would change something" was given by 9 respondents (9/66; 13.64%). there was not a single person who would not recommend this type of course. a vast majority of the participants (66/69; 95.65%) would like to take part in further meetings. the forms of the course regarded by the respondents as the most convenient were cyclic meetings in the family physician's practice (51/63; 80.95%) and cyclic online courses (32/63; 50.79%). the most desirable frequency of meetings would be once per quarter of a year (34/63; 53.97%), once a month (16/63; 25.40%), once per half of a year (9/63; 14.29%) and once a year (3/63; 4.76%).
the majority of the respondents (51/63; 80.95%) would be inclined to prepare "interesting cases" for such meetings. a group of 10 individuals would be glad to listen to the experiences of other participants, but would not be able to prepare their own cases due to insufficient spare time. 56.06% (37/66) of the participants would like to consult "doubtful images" online with other family physicians, specialists or radiologists, 28.79% (19/66) believed that this role could be fulfilled by workshops and online courses, and 12.12% (8/66) would rather refer their patients to a radiologist in case of any doubts to confirm or deny their results.
the majority of family physicians (66/69; 95.65%) plan to improve their skills in the field of UsG during subsequent courses. the most desirable courses are those on UsG imaging of the carotids (39/63; 61.90%), the neck (evaluation of the thyroid gland, lymph and salivary glands) (37/63; 58.73%), UsG examination of children (34/63; 53.97%), UsG in oncology (34/63; 53.97%), an extended course on UsG of the alimentary canal (32/63; 50.79%) and UsG of the knee joint (29/63; 46.03%).
Discussion
the technology continues to improve, and an increasing number of primary care physicians have experience and clinical skills to utilize UsG [25] .
our study presents various reasons that encouraged family physicians to take part in UsG courses, but only a small portion mentioned the financial aspect. sowińska-Neuman maintains that performing UsG scans by family physicians is an optimal way of screening. the author emphasizes the financial aspect as the one which should particularly motivate physicians to participate in a course. she also reported that when performing 369 UsG scans for specific indications over 18 months, she saved 9,225 PlN, which, in another case, could have been spent on UsG imaging in other centers (the assumed price for one UsG was 25 PlN) [13] .
Imaging problems
in this study, we demonstrated that the organs which family physicians found especially difficult to diagnose by UsG imaging were the retroperitoneal space and the pancreas. Ćwik points out that the main factor hindering UsG diagnosis of the pancreas is gas accumulating in the alimentary canal. to improve the conditions under which an examination is performed, patients should avoid bloating and indigestible food for two days prior to UsG, and the examination should be performed in the morning on an empty stomach. it is even recommended to take pharmacological agents to reduce the volume of gas in the alimentary canal [26] . Unfortunately, the quality of patients' preparation was not assessed within our study.
in our study, physicians reported difficulties with performing a UsG, which in their opinions resulted mainly from inadequate knowledge of anatomy, technical problems and a lack of spatial imagination. Wong et al. claims that sonographic images require knowledge of UsG physics for accurate image acquisition, which in turn must be appropriately interpreted and then correctly applied to the clinical scenario at hand [7] . it is recommended that when enrolling in the course, participants should be informed about the necessity of revising their knowledge of anatomy of the part of the body which is to be examined during the course, e.g. the anatomy of the abdominal cavity organs, as well as preparing patients for an examination. Moreover, tshibwabwa and Groves indicated that small-group, problembased UsG anatomy sessions for students, which focuses on small-group, problem-based active learning, are a highly effective method for facilitating student learning and significantly enhance the knowledge of clinical anatomy [27] . the organizers of the course described in our study planned the sizes of groups quite well, as the lectures were given in small, twelve-person groups, and practical training was carried out in pairs.
Opinions about weekend courses vs preferences of the participants the majority of the physicians held the opinion that an intensive weekend course on UsG imaging was a sufficient form of obtaining the necessary knowledge and they were able to start performing UsG scans on their own. they stated that they would absolutely recommend this form of training to those interested in UsG. the results confirming that the majority of GPs would make their UsG scanners available to other family medicine residents after a UsG course in order to help them improve their skills is proof of the confidence in the quality of training and care for both methodology and safe operation of the equipment. it should be underlined as well that only half of the participants were owners of the practices they worked in (only this group had UsG scanners at their disposal).
the participants asserted that too little time was devoted to exercises and practical training. in the study by latalski et al., GPs also believed that courses should mainly provide practical training and should be run by qualified ultrasonographers with teaching experience [11] . in our study, most physicians assessed working in their own primary care centers, using UsG scanners provided as a part of the course, as effective. sowińska-Nueman concluded that a comparison of UsG results with final diagnoses is a vital element of learning UsG. GPs have this possibility, because patients with their diagnoses return to them after consultation or specialist treatment, which is an optimal situation [13] .
in our study, the majority of physicians would like to consult online doubtful images with other GPs, other specialists or radiologists. this result corresponds with the findings reported by latalski et al., who demonstrated that GPs perceive their knowledge and skills as inadequate, and thus they often need help from more experienced colleagues [11] . Persistent barriers to the deployment of telesonography systems include a lack of telecommunications access, a lack of standard training and operational protocols and a scarcity of research regarding the long-term health impact of telesonography within target communities [28] . to enable family physicians to consult online, it is necessary to develop a teleinformatic infrastructure for the entire health care system. Unfortunately, a report on coordinated health care shows that information technology in the Polish health care system is still poorly developed and lacks regulations as well as the motivation of various health care centers to become involved in computer-based integration [29] .
as a convenient form of learning UsG, the participants mentioned cyclic online courses, in which they could take part using their own computers. Brisson et al. assert that telemedic solutions can prove useful in learning certain UsG imaging skills [30] . turner et al. also demonstrated the high effectiveness of UsG programs consisting of e-learning paired with expert-led, hands--on training [3] . most participants did not regard the purchase of a UsG scanner as a heavy financial burden for a family physician's practice.
Limitations of the study a significant limitation is the number of subjects and lack of comparison with courses of varying structures. Furthermore, to learn the reasons for non-participation, a further step should be to interview GPs who have not participated in UsG courses.
Conclusions
Motivation of family physicians to take part in UsG courses was mostly non-economic. intensive weekend training is enough to gain the necessary knowledge and start performing UsG examinations. More time should be devoted to teaching a UsG examination of the retroperitoneal space and the pancreas, as well as spatial imagination training. one of the crucial elements of family physicians' UsG education is two week's work on a UsG scanner that would be provided in their own primary care centers. it is necessary to organize further courses to improve physicians' practical skills in performing UsG examinations. in prospective analyses, an interview with GPs who have not participated in UsG courses should be included.
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in turn, Micks noted that in 2014, the Faculty of Medicine of Memorial University (Canada) conducted training in the U.s. for rural family doctors, consisting of online lectures introducing basic skills and concepts, followed by 1.5 days of competency development. specific skills included focused assessment with sonography for trauma, early pregnancy assessment, detection of abdominal aortic aneurysm and limited cardiac echocardiography. at the end of the course, family medicine residents had completed on average 10 to 15 supervised scans before moving to their rural placements to work on their competency training [31] .
Cost and quality of USG scanners
according to Genc et al., a UsG scanner is an element that, apart from the knowledge and skills of the physician, relates to the value of UsG examinations [4] . Gajewicz concluded that buyers should use the guidelines of the Polish UsG society when choosing a UsG scanner, as both the class and age of the equipment determine the quality of the UsG image [20] . an average quality scanner is more than adequate for the needs of a family physician's practice [4] . as a part of the program, participants of the course could buy a UsG scanner from the program's technological partner at a very preferential price (50-60,000 PlN, depending on the model; 11,566-13,880 EUr, according to the average exchange rate of the Polish National Bank dated 02.20.2017, 1 EUr = 4.3227 PlN). Nowadays, the buying of a UsG scanner is easy, as the price is not a financial barrier, and performing UsG scans should allow for the possibility to pay off the scanner within three years of its operation [13] . in our study, source of funding: this work was supported by funds allocated to the statutory activities of the Department of Family Medicine, Medical university in wroclaw. Conflict of interest: the authors declare no conflict of interests.
